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[57] ABSTRACT 

A subscriber circuit comprising a monitor circuit operating 
with a power supply voltage supplied to a subscriber instru- 
ment and monitoring an operation of the subscriber instru- 
ment for generating a monitor signal indicative of the result 
of monitor, and a power supply voltage abnormality detect- 
ing circuit receiving the power supply voltage supplied to 
the subscriber instrument, for generating an active abnor- 
mality detection signal when the power supply voltage 
deviates from a predetermined voltage range. In response to 
the active abnormality detection signal, the monitor circuit 
is inhibited from outputting the monitor signal 

2 Claims, 3 Drawing Sheets 
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SUBSCRIBER CIRCUIT PROVIDED WITH A 
CIRCUIT FOR MONITORING A 
SUBSCRIBER INSTRUMENT 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

The present invention relates to a subscriber circuit, and 
more specifically to a subscriber circuit having a function for 
monitoring operation of a subscriber instrument such as a \$ 
telephone set, 

2. Description of Related Art 

A subscriber circuit includes a monitor circuit for moni- 
toring various operations of a subscriber instrument such as 
a telephone set. Referring to FIG. 1, there is shown a circuit 15 
diagram of a typical example of a hook monitor circuit, 
which is one of monitor circuits and which first operates in 
the subscriber circuit when a subscriber makes a telephone 
call. 

The shown hook monitor circuit is generally designated 20 
with Reference Numeral 1A, and connected to a pair of 
subscriber lines 'Tip" and "Ring" which are interconnected 
within a telephone set when a handset is lifted (off hook). 
The shown hook monitor circuit includes a resistor R n 
connected at its end to the subscriber line *Tip" and another 25 
resistor R 12 connected at its end to the subscriber line 
"Ring", an amplifier A, having an output connected to the 
other end of the resistor R n , an amplifier A 2 having an 
output connected to the other end of the resistor R 12 , and a 
power feeding controlling circuit 11 for detecting a level on 30 
each of the subscriber line "Tip" and the subscriber line 
"Ring", so as to supply a predetermined level of power 
supply voltage to the subscriber telephone set through the 
amplifiers A x and A 2> the resistors R u and R 12 and the 
subscriber lines 'Tip" and "Ring". 35 

The shown hook monitor circuit also includes an amplifier 
A 3 for detecting and amplifying a voltage across the resistor 
R u , an amplifier A 4 for detecting and amplifying a voltage 
across the resistor R 12 , an adder 12 for summing output ^ 
voltages of the amplifiers A 3 and A 4 , and a comparator 13A 
for comparing an output voltage of the adder 12 with a 
reference voltage Vr n and for generating an active hook 
monitor signal HS when the output voltage of the adder 12 
becomes higher than the reference voltage Vr u . 45 

The amplifiers Ax to A 4 and the power feeding controlling 
circuit 11 operate with a power supply voltage Vbb of -48 
V, which is the same level as that of a voltage supply for 
supplying an electric power to the telephone set. However, 
the comparator 13A operates with a power supply voltage 5C > 
Vcc of +5 V, which is the same as an operating power supply 
voltage for signal processing and controlling circuits (called 
"internal circuits" hereinafter) within the telephone set 
Accordingly, the power supply voltage Vcc is different from 
the power supply voltage Vbb. 55 

In the above mentioned hook monitor circuit 1A, when 
the handset of the subscriber telephone set is hooked off or 
lifted off, the subscriber lines 'Tip" and "Ring" are inter- 
connected within the telephone set, so that there is formed 
a closed loop composed of the power feeding controlling 60 
circuit 11-nhe amplifier A^the resistor R u -Hhe sub- 
scriber line "Tip"-»the subscriber line "Ring"~Hhe resistor 
R 12 -Hhe amplifier A 2 -Hhe power feeding controlling cir- 
cuit 11, and a loop current flows through the closed loop thus 
formed. This loop current causes a voltage drop across each 65 
of the resistors R u and R 12 , and the voltage drop is detected 
and amplified by each of the amplifiers A 3 and A 4 . The two 
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amplified voltage drops are summed by the adder 12, and 
then, supplied to the comparator 13A. In this comparator 
13A, the output voltage of the adder 12 is compared with the 
reference voltage Vr„ predetermined by a voltage source 
En- 

The comparator 13A generates an active hook monitor 
signal HS (high level) when the output voltage of the adder 
12 becomes higher than the reference voltage Vr n and an 
inactive hook monitor signal HS Qow level) when the output 
voltage of the adder 12 becomes lower than the reference 
voltage Vr u . In the off-hook condition, since the voltage 
drop across the resistors Rj t and R 12 are large because of the 
loop current, the comparator 13A ordinarily generates the 
active hook monitor signal HS of the high level. 

In the conventional subscriber circuit as mentioned above, 
if the power supply voltage Vbb (ordinarily, -48 V) supplied 
to the amplifiers Aj to A 4 and the power feeding controlling 
circuit 11 of the hook monitor circuit 1 A as well as the other 
subscriber instruments drops to a level (for example, -30 V) 
which is out of a normal operation voltage range of these 
amplifiers and power feeding controlling circuit, the ampli- 
fiers Aj to A4 and the power feeding controlling circuit 11 no 
longer normally operate, and an error hook signal having an 
abnormal level is often generated. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a subscriber circuit which has overcome the above 
mentioned defect of the conventional one. 

Another object of the present invention is to provide a 
subscriber circuit having a monitor circuit capable of gen- 
erating only a monitor signal of a normal monitor level. 

The above and other objects of the present invention are 
achieved in accordance with the present invention by a 
subscriber circuit comprising a monitor circuit operating 
with a power supply voltage supplied to a subscriber instru- 
ment and monitoring an operation of the subscriber instru- 
ment for generating a monitor signal indicative of the result 
of monitor, a power supply voltage abnormality detecting 
circuit receiving the power supply voltage supplied to the 
subscriber instrument, for generating an active abnomality 
detection signal when the power supply voltage deviates 
from a predetermined voltage range, and means responding 
to the active abnormality detection signal for inhibiting the 
monitor circuit from outputting the monitor signal. 

The above and other objects, features and advantages of 
the present invention will be apparent from the following 
description of preferred embodiments of the invention with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a circuit diagram of one example of the 
conventional subscriber circuit: 

FIGS. 2 is a circuit diagram of one embodiment of the 
subscriber circuit in accordance with the present invention, 
including a power supply voltage abnormality detecting 
circuit; and 

FIGS. 3 is a circuit diagram of a second embodiment of 
the power supply voltage abnormality detecting circuit used 
in the subscriber circuit in accordance with the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 2, there is shown a circuit diagram of 
one embodiment of the subscriber circuit in accordance with 
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the present invention, including an power supply voltage 
abnormality detecting circuit. In FIG. 2, elements corre- 
sponding or similar to those shown in FIG. 1 are given the 
same Reference Numerals, and explanation thereof wDl be 
omitted for simplification of description. 5 

This embodiment is different from the conventional sub- 
scriber circuit shown in FIG. 1, in that it comprises a power 
supply voltage abnormality detecting circuit 2 generating an 
abnormality detection signal VAB, and a comparator 13 of 
a hook monitor circuit 1 has a control input receiving the 10 
active abnormality detection signal VAB, so that when the 
abnormality detection signal VAB is active, the comparator 
13 is inhibited from outputting the monitor signal HS. 

The power supply voltage abnomality detecting circuit 2 
includes a voltage dividing circuit 21, which is composed of 15 
three series-connected resistors R 21 , and R 23 connected 
between the ground level and the power supply voltage Vbb 
for the subscriber instruments, in the named order from the 
ground level. A divided voltage is picked up from a con- 
nection node between the resistors R 2l and R^, and a 20 
voltage of Vbb/2 is obtained from a connection node 
between the resistors R 22 and R^. The power supply voltage 
abnormality detecting circuit 2 also has a level shift circuit 
22, which includes a PNP transistor Q 21 having a base 
connected to the connection node between the resistors R 21 25 
and R^ and a collector connected to the power supply 
voltage Vbb, an NPN transistor having a base connected to 
a reference voltage source E 21 so as to receive a reference 
voltage Vr 21 and a collector connected to the power supply 
voltage Vet for the internal circuits, and two series-con- 30 
nected resistors R 24 and R 25 connected between emitters of 
the transistors Q 21 and Q^, so that a level-shifted voltage Vo 
is obtained from a connection node between the resistors R 24 
and R 25 . 

The connection node between the resistors R^ and R25 is 
connected to a first input of a comparator 23, which is driven 
with the power supply voltage Vcc, and which has its second 
input connected to a reference voltage source so as to 
receive a reference voltage Vr 22 . Accordingly, the compara- 
tor 23 compares the level-shifted voltage Vo with the ref- 40 
erence voltage Vr 22 and generates an active or inactive 
abnormality detection signal VAB on the basis of the result 
of the comparison. 

Now, operation of this embodiment will be described. In 45 
the voltage dividing circuit 21 and the level shift circuit 22, 
the power supply voltage Vbb is voltage-divided and level- 
shifted into a level which can be easily handled in the 
comparator 23 that operates with the power supply voltage 
Vcc for the internal circuits. In addition, the voltage of 5Q 
Vbb/2 generated in the voltage dividing circuit 21 can be 
used in the power feeding controlling circuit 11. For 
example, in the case of dividing the power supply voltage 
Vbb into H and obtaining the voltage of Vbb/2, resistance 
values of the resistors R 21 , and are set to have a ratio 55 
of 1 :1:2. At this time, the output voltage Vo of the level shift 
circuit 22 is expressed as follows: 

Vb^fV^j-VbetQ^lxR^/CR^+R^) +{Vbb/4+Vbe(Q 21 )>xR2s/ 

(R24+R25) 60 

where VbeCQ^) and Vbe(Q 2l ) are a base-emitter voltage of 
the transistors Q 2l and Q 22 , respectively, and are ordinarily 
on the order of 0.7 V, and R^ and R w are resistances of the 
resistors R^ and R 25 , respectively. 65 

Here, it is assumed that it is judged that it is abnormal 
when the power supply voltage Vbb of normally -48 V 
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drops to -32 V. Assuming that Vr 21 =5 V and R^: R^Srl, it 
becomes Vo=l .7 V in a normal condition and Vo=2,4 V in an 
abnormal condition. These voltage levels can be easily 
handled in the comparator 23. 

The output voltage Vo of the level shift circuit 22 is 
compared with the reference voltage Vr^ in the comparator 
23. For example, if the reference voltage Vr 22 is set to be 
slightly lower than 2.4 V, the comparator 23 outputs an 
inactive abnormality detection signal VAB in a normal 
condition and an active abnormality detection signal VAB in 
an abnormal condition, in the case of an example having the 
above mentioned numerical values. 

For example, an output stage of the comparator 13 of the 
hook detection circuit 1 is composed of a CMOS structure 
including a transistor which is rendered off in response to the 
active abnormality detection signal VAB. With this arrange- 
ment, when the abnormality detection signal VAB is active, 
the monitor signal HS is prevented from being outputted 
from the comparator 13, and an output of the comparator 13 
is put in a high impedance condition, so that the output of the 
comparator 13 is isolated from a next stage circuit. Accord- 
ingly, although the monitor signal no longer assumes a 
normal monitor signal level because of the drop of the power 
supply voltage Vbb, no erroneous monitor signal is output- 
ted, so that them occurs no adverse influence by the erro- 
neous monitor signal. 

Referring to FIG. 3, there is shown a circuit diagram of a 
second embodiment of the power supply voltage abnormal- 
ity detecting circuit used in the subscriber circuit in accor- 
dance with the present invention. 

The second embodiment of the power supply voltage 
abnormality detecting circuit is generally designated with 
Reference Numeral 2A, and includes a voltage division and 
level shift circuit 24, which is composed of a resistor R 26 
connected at its one end to a reference voltage source so 
as to receive a reference voltage Vr^, a base-grounded NPN 
transistor having its collector connected to the other end 
of the resistor R^, an NPN transistor having its emitter 
connected to the power supply voltage Vbb for the sub- 
scriber instruments and its base and its collector short- 
circuited, and two series-connected resistors R 27 and R 28 
connected between an emitter of the transistor Q23 and the 
collector of the transistor Q 24 . With this arrangement, a 
voltage-divided and level-shifted voltage is obtained from a 
connection node between the resistor R^ and the collector 
of the transistors Q 23 , and a voltage of Vbb/2 is obtained 
from a connection node between the resistors R^ and Rjg. 

The shown power supply voltage abnormality detecting 
circuit 2A further includes a reference voltage generation 
circuit 25 composed of two series-connected resistors R 29 
and R3 0 connected between the reference voltage source 
and the ground level, so that a reference voltage Vr 24 is 
derived from a connection node between the resistors R^ 
and R 30 . The connection node between the resistor R 26 and 
the collector of the transistors is connected . to the first 
input of the comparator 23, and the connection node 
between the resistors R 29 and R 30 is connected to the second 
input of the comparator 23. Accordingly, the comparator 23 
compares the voltage-divided and level-shifted voltage with 
the reference voltage Vr 24 and generates an active or inactive 
abnormality detection signal VAB on the basis of the result 
of the comparison. 

The voltage division and level shift circuit 24 has both the 
function of the voltage dividing circuit 21 and the function 
of the level shift circuit 22 in the first embodiment, but can 
be constructed of a small number of circuit elements in 
comparison with the total number of circuit elements 
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required for the circuits 21 and 22. In addition, since the 
reference voltage Vr 24 for the comparator is obtained from 
the voltage source for the voltage division and level shift 
circuit 24, the number of necessary voltage sources can be 
reduced. On the other hand, a basic operation of the power 5 
supply voltage abnormality detecting circuit 2A is the same 
as that of the power supply voltage abnormality detecting 
circuit 2 in the first embodiment, and therefore, the power 
supply voltage abnormality detecting circuit 2A can exert a 
similar advantage. Accordingly, a further explanation will be 10 
omitted. 

Furthermore, since the above mentioned embodiments are 
so configured that the power supply voltage abnormality 
detecting circuits 2 and 2A generate the voltage of Vbb/2 
which is required in the monitor circuit such as the hook IS 
monitor circuits 1 and 1A, it is unnecessary to provide a 
circuit (power supply voltage neutral point detection circuit) 
for generating the voltage of Vbb/2, and therefore, the 
number of necessary circuit elements can be correspond- 
ingly reduced. 20 

The invention has thus been shown and described with 
reference to the specific embodiments. However, it should 
be noted that the present invention is in no way limited to the 
details of the illustrated structures but changes and modifi- 
cations may be made within the scope of the appended 25 
claims. 
. I claim: 

1. A subscriber circuit comprising: 

a hook monitor circuit for connection to a pair of sub- 
scriber lines for operating with a power supply voltage 30 
supplied to a subscriber instrument, said hook monitor 
circuit detecting a current flowing through said pair of 
subscriber lines in the form of a voltage and comparing 
said voltage with a first reference voltage, such that if 
said voltage is higher than said first reference voltage, 35 
said hook monitor circuit generates a monitor signal; 

a power supply voltage abnormality detecting circuit for 
receiving said power supply voltage supplied to said 
subscriber instrument and for generating an active 
abnormality detection signal; and 40 

means for responding to said active abnormality detection 
signal for inhibiting said hook monitor circuit from 
outputting said monitor signal; 

wherein said power supply voltage abnormality detecting 45 
circuit includes a voltage dividing circuit receiving said 
power supply voltage supplied to said subscriber instru- 
ment and outputting a voltage-divided voltage, a level 
shift circuit receiving said voltage-divided voltage and 
outputting a level-shifted voltage, and a comparator 50 
comparing said level-shifted voltage with a second 
reference voltage and generating said active abnormal- 
ity detection signal when said level-shifted voltage is 
higher than said second reference voltage 

wherein said voltage dividing circuit includes first, second 55 
and third resistors series-connected to each other in the 
named order, the series connection of said first, second, 
and third resistors being connected between a ground 
level and said power supply voltage supplied to said 
subscriber instrument, in the named order from said 60 
ground level, so that said voltage-divided voltage is 
produced from a connection node between said first and 
second resistors, and a voltage of one half of said power 
supply voltage is produced at a connection node 
between said second and third resistors, and 



,547 

6 

wherein said level shift circuit includes a first transistor 
with a base connected to the connection node between 
said first and second resistors and with a collector 
connected to said power supply voltage, a second 
transistor with a base connected to a third reference 
voltage and with a collector connected to a second 
power supply voltage, and voltage dividing circuitry 
connected between emitters of said first and second 
transistors for dividing a voltage between said emitters 
of said first and second transistors to supply a divided 
voltage as said level-shifted voltage. 
2. A subscriber circuit comprising: 
a hook monitor circuit for connection to a pair of sub- 
scriber lines for operating with a power supply voltage 
supplied to a subscriber instrument, said hook monitor 
circuit detecting a current flowing through said pair of 
subscriber lines in the form of a voltage and comparing 
said voltage with a first reference voltage, such that if 
said voltage is higher than said first reference voltage, 
said hook monitor circuit generates a monitor signal; 
a power supply voltage abnormality detecting circuit for 
receiving said power supply voltage supplied to said 
subscriber instrument and for generating an active 
abnormality detection signal; and 

means for responding to said active abnormality detection 
signal for inhibiting said hook monitor circuit from 
outputting said monitor signal; 
wherein said power supply voltage abnormality detecting 
. circuit includes a voltage division and level shift circuit 
receiving said power supply voltage supplied to said 
subscriber instrument and outputting a voltage-divided 
and level-shifted voltage, and a comparator comparing 
said voltage-divided and level-shifted voltage with a 
second reference voltage and generating said active 
abnormality detection signal when said voltage-divided 
and level-shifted voltage is higher than said second 
reference voltage; 

wherein said voltage division and level shift circuit 
includes a first resistor having one end connected to a 
third reference voltage, a base-grounded first transistor 
with a collector connected to the other end of said first 
resistor, a second transistor with an emitter connected 
to said power supply voltage and with a base and a 
collector short-circuited, and second and third resistors 
series-connected to each other between an emitter of 
said first transistor and the collector of said second 
transistor, so that said voltage-divided and level-shifted 
voltage is obtained from a connection node between 
said first resistor and said collector of said first tran- 
sistor and is supplied to one input of said comparator, 
and a voltage of one half of said power supply voltage 
is obtained from a connection node between said sec- 
ond and third resistors, and wherein said subscriber 
circuit further includes a reference voltage generation 
circuit composed of fourth and fifth resistors series- 
connected to each other between said third reference 
voltage and the ground level, so that said second 
reference voltage is produced at a connection node 
between said fourth and fifth resistors and is supplied to 
an input of said comparator. 
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